Congenital insensitivity to pain with anhidrosis (CIPA) syndrome is a neuropathy characterized by insensitivity to pain, impaired thermoregulation, anhidrosis, and mental retardation. A 9-year old boy with CIPA syndrome, underwent 2 operations for a calcaneal ulcer. During the first operation standard monitorization was performed. In the second operation, Bispectral Index (BIS) monitoring was added and temperature was monitored with an esophageal probe. In the first operation, in which anesthesia induction was applied with ketamine and midazolam, extremity movements with surgical stimuli were seen. Despite pain insensitivity, as extremity movements were seen with surgical stimuli, propofol was administered in the second operation. Throughout the operation, the BIS values varied from 19 58 and body temperature was measured as 36.1°C 36.9°C. In conclusion, despite the absence of pain sensitivity in CIPA syndrome cases, there is an absolute need for the administration of anesthesia in surgical procedures because of tactile hyperesthesia. (J Nippon Med Sch 2017; 84: 237 240) 
Introduction
Congenital insensitivity to pain with anhidrosis (CIPA) syndrome is a type 4 hereditary, sensory and autonomic (HSAN) neuropathy which is characterized by insensitivity to pain, impaired thermoregulation, anhidrosis, and mental retardation 1 . This autosomal recessive transfer syndrome is formed through a mutation of the neurotrophic tyrosine kinase receptor (NTRK) type 1 gene, which is responsible for nerve growth factor (NGF) effects, providing development of the nociceptive, sensory and sympathetic neurons in the embryological period 2, 3 .
Anhidrosis, hyperpyrexia, and febrile convulsions, which may be fatal, occur with impaired autonomic innervation of the eccrine sweat glands 4, 5 , and with no sensation of pain and mental retardation, when teeth start to emerge, self-mutilation may lead to injuries of the tongue, lips, oral mucosa, eyes, fingers, and other areas.
Wounds, fissures, and cavities with the addition of conditions such as painless fractures, neuropathic arthropathies, and chronic osteomyelitis may often require the application of orthopedic and dental surgical interventions 6, 7 .
Early diagnosis of CIPA cases presenting to physicians with these findings, in infancy and childhood, is important in respect of both taking the necessary protective measures, and of determining the requirement for surgery. In cases where surgery is to be applied, because of the absence of pain sensation and autonomic dysfunction, there are many issues which are special features of these cases, such as the determination of the depth of anesthesia, selection of anesthesia type, the anesthetic drug, dosage, and the risk of hyperpyrexia.
Case Presentation
Informed consent was obtained from the parents of the patient for this scientific publication. A 9-year-old boy Despite the absence of sensitivity to pain, as extremity movements were seen in response to surgical stimuli, when the second operation for the same reasons was planned, autocontrol was applied in respect of the anesthesia method to be selected, the anesthetic drugs, and the need for additional monitorization. BIS and esophageal temperature monitorization were added to the standard monitorization to be able to monitor the depth of anesthesia and body temperature. Taking target BIS values as 40 60 in the anesthesia induction using only 80 mg IV propofol and maintenance with a laryngeal mask, total intravenous anesthesia (TIVA) was applied with a propofol infusion (50 100 mcg/kg/min) and an O2/air mixture (50%/50%).
Before induction, the BIS score was determined as 96
and during the operation it ranged from 19 58. Body temperature was measured as 36.1°C 36.9°C. During the 35-minute operation, there were no extremity movements, hemodynamic parameters were stable and there was no requirement for opioids or neuromuscular blockers. The BIS score was checked with 5 minutes remaining of the propofol infusion, which was terminated through gradual reduction, then with removal of the laryngeal mask. When the patient recovered spontaneous respiration, and was able to raise his head (BIS score 91), he was transferred to PACU. In the unit, the patient was observed to have no pain and was transferred to the clinic after a short while. The hemodynamic parameters and BIS values of the patient in the second operation are shown in (Fig. 2) .
Discussion
CIPA syndrome is a fundamental disorder of nociceptive and autonomic dysfunction formed as a result of the congenital absence of myelinated and demyelinated nerve fibers. Insensitivity to pain from birth, with increasing exposure to burns and trauma with spontaneous or selfmutilation in childhood, renders surgical intervention necessary 8 .
Due to the insensitivity to pain in these patients, several issues are made difficult for anesthetists in surgical procedures, such as whether or not to administer anesthesia, and if so, the choice of anesthesia type and drugs, providing sufficient depth of anesthesia, the necessity of monitoring body temperature because of impaired ther- can occur in the hemodynamic parameters 10, 11 . Therefore, there is an absolute need for the administration of anesthesia during a surgical procedure and it has been reported that the type of anesthesia should be general anesthesia as the majority of these cases are mentally retarded pediatric cases 10, 12 . In the case reported here, it was thought that ketamine and inhalation anesthesia would be sufficient. However, difficulties were experienced during the operation as a sufficient level of anesthesia had not been provided and frequent movements of the patient's extremities were observed. Before the second operation, a thorough examination of the literature was made for the appropriate anesthesia method.
While Tamioka et al reported that all anesthetic agents could be safely used in these cases 12 , in another study which analyzed the anesthetic agents used in 358 procedures applied under general anesthesia to 35 CIPA syndrome patients, it was seen that thiopental was used in 4% of cases, ketamine in 27% and propofol in 71%, and in contrast, opioids were used in 8% and muscle relaxants in 27% 13 .
In the first operation on the current case, ketamine used together with inhalation agents did not provide an adequate level of anesthesia. Therefore, with the consideration of preventing tactile stimuli, propofol with TIVA application was preferred for the second operation, which was consistent with the literature. Also, differing from the first operation, BIS monitorization was used to determine the depth of anesthesia. It has been reported in the literature that by providing an adequate level of anesthesia with BIS monitorization in these patients, anesthetic awareness could be prevented 14, 15 , and, because of the increased risk of aspiration arising from autonomic dysfunction 13 , the selection of propofol rather than ketamine is thought to be more appropriate as it does not have the effect of increasing secretions and is an effective anti-emetic.
Although no serious hemodynamic disorders developed in either of the two operations on the current patient, it has been reported that there could be problems during surgery on CIPA patients because of sympathetic system dysfunction and a low level of circulating catecholamines 11 . Symptoms, which may be seen, are most often hypotension and bradycardia and may range from hypertension and tachycardia to cardiac arrest. Zlotnik et al evaluated operations applied to these patients over a 23-year period and reported that bradycardia was seen most often and cardiac arrest occurred in only 1 patient 13 .
One of the major problems in CIPA syndrrome patients is the need to closely monitor body temperature during the operation because of the risk of hypo and hyperthermia 8 . Although the development of malignant hyperthermia and values >40°C have not been often observed, this subject is still noteworthy 12, 13 . In the current case, body temperature was closely monitored and was seen to be within the normal value range.
Conclusion
Despite the absence of pain sensitivity in CIPA syndrome cases, there is an absolute need for the administration of anesthesia in surgical procedures because of tactile hyperesthesia. Propofol can be considered a good choice as it can prevent awareness by providing a sufficient level of anesthesia with BIS monitorization. It is also necessary to monitor body temperature.
